Study design: Case report and literature review. Objective: To illustrate that ossification of the proximal thoracic ligamenta flava can be a rare cause of acute myelopathy in a Caucasian patient and that timely surgery can lead to a good outcome. Setting: Nottingham, UK. Methods: Proximal multiple contiguous ossified thoracic ligamenta flava from T3/T4 to T5/T6 causing acute myelopathy was diagnosed in a Caucasian man based on history and examination followed by magnetic resonance imaging and computed tomography scanning. The literature is reviewed for all reported cases of ossified ligamenta flava causing myelopathy in Caucasians. Results: Following prompt diagnosis and T3 to T5 laminectomies, our patient made nearcomplete neurological recovery over a 10-month period. This condition usually affects the lower thoracic spine. Although chronic and subacute myelopathy secondary to this circumstance has been reported in Caucasians, acute myelopathy has not been reported and proximal thoracic involvement has been reported twice. Conclusion: Ossification of the proximal thoracic ligamenta flava can be a rare cause of acute myelopathy in Caucasians. Prognosis following decompressive surgery is usually good.
Introduction
Proximal thoracic myelopathy is mainly due to neoplastic disease in Caucasians. A less recognised cause is the ossification of the ligamenta flava (OLF), a condition that is rarely reported in the Western literature. Although thoracic OLF usually occurs in the lower thoracic spine, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] it has been reported to occur at higher thoracic levels resulting in proximal myelopathy. 11, 12 This is particularly important because, regardless of the level and severity of the disease, OLF is easily treatable by decompressive laminectomy if the diagnosis is made early.
Case report
A 45-year-old Caucasian man presented with a 3-week history of acute progressive lower limb weakness, walking difficulties and loss of sensation below the epigastrium. His upper limbs were unaffected and he remained doubly continent. Examination revealed a 6 feet 6 inches tall and obese gentleman who walked with a very unsteady broad-based gait. He had a sensory level at T6 with bilateral loss of lower limb proprioception. Both lower limbs were hypertonic with weakness of the proximal hip girdle musculature, but normal power in the distal muscle groups. There were bilateral ankle cloni, lower limb hyper reflexia and up-going plantars. Rectal examination was normal.
Haematological investigations and plain radiographs were normal. Magnetic resonance imaging (MRI) scans showed multiple contiguous hypointense posteriorly based lesions extending from T3/T4 to T5/T6 causing spinal cord compression and myelomalacia at T3/T4 level ( Figure 1 ). Computed tomography (CT) scans showed a right-sided posterolateral hyperdense mass at T3/T4 interlaminar space, causing extradural compression of the spinal cord. Similar but smaller lesions were identified at T4/T5 and T5/T6 (Figure 2) .
Bilateral laminectomies at T3, T4 and T5 were performed revealing OLF at all three levels. A generous and careful decompression of the spinal cord was performed. There were no intra-or postoperative complications. At 10 months follow-up, he was walking unaided within the house, was using one stick for short distances and a wheelchair for long distances. The motor power and sensation, including proprioception in his lower limbs, returned to normal. However, there was persistent bilateral lower limb hyper-reflexia, up-going plantars but no ankle cloni.
Discussion
Tumour and less commonly bacterial infections are the two major causes of thoracic myelopathy in Caucasians. Myelopathy due to other causes occurs less frequently in the thoracic spine, because it is less prone to degeneration as the ribs restrict movement.
3 Thoracic compressive stenotic syndromes are primarily due to the lamina, facet or ligamentum flaval hypertrophy 13, 14 and rarely due to an intervertebral disc herniation. 15 Three conditions causing ossification of the spinal ligaments have been described. Diffuse idiopathic skeletal hyperostosis (DISH) and ossification of posterior longitudinal ligament (OPLL) are comparatively much more common conditions than OLF, the latter being almost exclusively reported from Asian centres. 
Aetiology
The pathoaetiology of OLF remains uncertain. The higher prevalence in Japan implicates genetic and/or environmental factors. 17 Patients with OLF have higher frequency of non-insulin dependent diabetes, 17 obesity, hyperinsulinism, haemochromatosis and calcium metabolism abnormalities. 6 However, the pathomechanism remains unclear. Our patient suffered from both obesity and non-insulin-dependent diabetes. Thoracic OLF usually occurs at T9-T12, 1, 4, 5 this region being particularly prone to degenerative process. 14 Otani et al 18 noted a high incidence in cases with thoracic hyperkyphosis and suggested that the altered mechanical stresses as a consequence of this predispose to the development of OLF. Although our patient had a normal thoracic kyphosis, his MRI scan showed multilevel thoracic disc degeneration. Recent studies revealed that fibronectin, bone morphogenic proteins and transforming growth factor beta played an important role in the development of ossification of the spinal ligaments. 17 Clinical course OLF predominantly affects middle-aged men with a male to female ratio of approximately 2.7:1. 6 The clinical course is characterised by progressive myelopathy. The most common symptoms are altered gait, weakness and numbness in the lower limbs, and the signs include spastic paraparesis with hyper-reflexia, up-going plantars, clonus; and sensory deficits mainly involving deep sensation and proprioception. 5, 6, 19 Sphincter disturbance and radicular symptoms are rare.
Radiological findings
The combination of MRI and CT is required for the precise diagnosis of OLF.
1 MRI accurately delineates the location and extent of spinal cord compression in several planes, but has difficulty differentiating between an ossified or hypertrophied ligament. 16 CT scanning best demonstrates the increased density of the ossific changes. Plain spinal radiographs may show beak-like bone projections from the apophyseal joints into the spinal canal on the lateral views. (1) ectopic bone formation within the ligaments; (2) tissue hyperplasia and cellular proliferation; (3) before ossification, sequential occurrence of fibrocartilaginous cellular proliferation followed by calcification, tissue resorption with vascular ingrowth and (4) specific site of predilection and often occurring in combination with senile ankylosing vertebral hyperostosis or DISH.
Surgery
The surgical procedure most commonly performed is a laminectomy with removal of ossified ligaments (Table 1) . Okada et al 4 recommended a laminoplasty. This may provide better stability in patients with extensive lesions and may reduce the incidence of postoperative kyphosis and restenosis owing to the scar tissue. Medial facetectomy with or without supplemental internal fixation can be performed if degenerative hypertrophy of the articular masses is present. 20 Prognosis depends not only on the extent of the lesions but also on the time to diagnosis and treatment. 19 The clinical outcome is usually good if early surgical decompression is performed 1, 19 (Table 1) . Regular follow-up is necessary as recurrence or development of ossification at other levels has been reported.
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Conclusion
Over the past few decades, OLF has been occasionally reported in non-Asian patients. This is the first report of acute proximal thoracic myelopathy caused by OLF in a Caucasian. OLF is an eminently treatable condition if diagnosed early. Hence OLF should be considered in the differential diagnosis of all patients presenting with thoracic myelopathy, even when the upper thoracic spine is involved.
